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[57] ABSTRACT 
A method of controlling roll eccentricity of a rolling 

' mill is disclosed, in which a component of a rolling load 
variation which is due to eccentricities of an upper and 
a lower backup rolls of the rolling mill is obtained as a 
?rst eccentricity compensation signal by removing a 
rolling load variation component due to a variation of 
thickness of a material to be rolled from a rolling load 
variation occurred during the rolling operation, a roll 
ing load variation value due to the roll eccentricity of 
the backup rolls is obtained from. a rolling load variation 
occurred during rotations of work rolls which are in 
contact with each other under a load and is memorized 
as a second roll eccentricity compensation signal, a ?rst 
signal is obtained by multiplying the ?rst roll eccentric 
ity compensation signal with a coefficient which is 
larger than 0 and smaller than 1, a second signal is ob 
tained by multiplying the second roll eccentricity com 
pensation signal with another coef?cient which is larger 
than 0 and smaller than 1, and the ?rst and second sig 
nals are added to obtain a roll eccentricity compensa 
tion signal for the rolling mill. An apparatus for per 
forming the same method is also disclosed. 

5 Claims, 9 Drawing Figures 
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METHOD OF CONTROLLING ROLL 
ECCENTRICITY OF ROLLING MILL AND 

APPARATUS FOR PERFORMING THE SAME 
METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method of control 

ling roll eccentricity of a rolling mill and an apparatus 
for performing the same. 

2. Description of the Prior Art 
In the thickness control of a rolling mill, it is difficult 

theoretically to remove a rolling load variation due to 
an eccentricity of backup rolls thereof by using the 
conventional gaugemeter method or the X ray thickness 
meter having feedback system. In order to overcome 
the dif?culty, it has been proposed to estimate a rolling 
load variation due to the eccentricity of the backup rolls 
correspondingly to a rotation angle of the rolls and to 
preliminarily control the rolling mill on the basis of the 
estimated value. The latter method is disclosed, for 
example, in Japanese Patent Publication No. 53-16386 
and Japanese Patent Application Laid-open No. 

15 

20 

52-65158 both of which are assigned to the assignee of 25 
the present application. The methods disclosed in the 
Japanese Patent Publication and the Japanese Patent 
Application Laid-open will now be brie?y described by 
referring them as ?rst control method and second con 
trol method, respectively. 
The ?rst control method; 
The ?rst control method is practicized by using an 

apparatus shown in FIG. 1. That is, in a ?rst roll rota 
tion period, a pulse signal obtained by a pulse generator 
12 directly connected to an upper backup roll 1 and an 
output signal of a load cell 9 which functions to detect 
a rolling load variation are supplied to a roll eccentric 
ity control device 11. In the roll eccentricity control 
device 11, the pulse signal is converted into a rotation 
angle 4970f the backup roll 1 and a rolling load variation 
value V1(0T) which is due to eccentricity of the upper 
and a lower backup rolls 1 and 4 is obtained from the 
output signal of the load cell 9 as a function of the rota 
tion angle 01, with using a process to be described. 

In a second roll rotation period, the rolling load vari 
ation value V1097) obtained in the ?rst period is used as 
a roll eccentricity compensation signal for the rolling 
mill. That is, the rolling load variation value V1(0T) 
which is an output of the control device 11 is supplied 
to a rolling force‘control device 10 of oil pressure type 
to control a rolling force cylinder 6 through a servo 
valve 8 to thereby compensate for the rolling load vari 
ation due to the eccentricity of the rolls. 
A rolling load variation value V2(6T) is also obtained 

in the second period as in the first period. A sum of the 
rolling loacl variation values V1(0T) and V3(6T) is used 
in a third roll rotation period as a roll eccentricity com 
pensation signal for the rolling mill for that period. 

Therefore, in n-th roll rotation period, a roll eccen 
tricity compensation signal to be used to control the 
rolling mill becomes V1(0T)+V2(0T)+. 
+Vn—2(0T)+Vn—l(0T)' 

In FIG. 1, reference numerals 2 and 3 show the work 
rolls, 7 shows a deviation meter for detecting a devia 
tion of therolling force cylinder 6 and 5 shows a sheet 
material to be rolled. 
FIG. 2 shows a method of obtaining from the output 

signal of the load cell 9 the rolling load variation values 
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2 
V1097‘), V2(6T) . . . which are due to the roll eccentric 
ity. The output signal of the load cell 9 has a waveform 
including a rolling load variation component 25 due to 
the thickness variation of the sheet material 5 to be 
rolled superimposed with a rolling load variation com 
ponent 2C due to the roll eccentricity which is shown in 
a lower part of the same ?gure. Therefore, in order to 
obtain the rolling load variation component 2C, it is 
necessary to subtract the rolling load variation compo 
nent_2B from the output signal 2A of the load cell 9. The 
subtraction may be performed as follow. 

Since the rolling load variation 2B due to the thick 
ness variation of the sheet material 5 changes slowly 
with respect to the output signal 2A of the load cell 9 as 
will be clear from FIG. 2, the change may be prox 
imated as being linear with the rotations of the backup 
rolls 1 and 4. 

Further, the rolling load variation due to the roll 
eccentricity in an interval T2 during which the backup 
rolls 1 and 4 are rotated by one revolution, respectively, 
is obtained by subtracting components shown by linear 
lines A-B in the same ?gure from the output signal of 
the load cell 9 during the same interval. This is per 
formed as follow. That is, components shown by linear 
line A’—B' is subtracted firstly from the output signal of 
the load cell 9 and then a mean value of the result is 
subtracted from the result. A result of the last subtrac~ 
tion is the rolling load variation component due to the 
roll eccentricity in the interval. 

In other words, the ?rst control method comprises 
the steps of obtaining the rolling load variation due to 
the roll eccentricity during the ro]ling operation of the 
sheet material 5 and utilizing the variation as the roll 
eccentricity compensation signal for the rolling mill. 
Therefore, this method is advantageous in that it can 
respond to changes of rolling conditions due to such as 
wear, damage or expansion of the rolls 1 and 4 or ex 
change of them. However, since this method can not 
completely exclude influences of the rolling load varia 
tion clue to the thickness variation of the sheet material 
to be rolled, there is a limit in control in this sense. 
The second control method; 
The second control method may be practicized by 

using an apparatus shown in FIG. 3. That is, the method 
comprises the steps of rotating the work rolls 2 and 3 
without the sheet material 5, i.e., with the rolls 2 and 3 
being in contact with each other under a load, obtaining 
rolling load variations due to the eccentricity of the 
backup rolls 1 and 4, respectively, from the rolling load 
variation obtained from the load cell 9, memorizing the 
variations thus‘ obtained respectively and utilizing the 
memorized data as the roll eccentricity compensation 
signal during the rolling operation. The apparatus in the 
same ?gure further comprises another pulse generator 
13 related to the lower backup roll 4 because it is also 
necessary to detect the rolling load variations due to the 
lower backup roll eccentricity. The second control 
method will be described in more detail on the Way of 
description of the present invention. 

In any way, since in the second control method, the 
rolling load variation value due to the roll eccentricity 
is obtained under the condition of direct contact of the 
‘work rolls 2 and 3, the value is not in?uenced by the 
thickness variation of the sheet material 5 to be rolled. 
However, the rolling conditions under which the roll» 
ing load variation value is detected differ from those 
under which the rolling mill is actually controlled ac 
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cording to the value detected and, therefore, there may 
be control errors. That is, the second control method 
can not respond to changes in shape of the backup rolls 
1 and 4 due to wear, damage or expansion thereof with 
time. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
method of controlling roll eccentricity of a rolling mill, 
which has the merits of the aforementioned ?rst and 
second control method while a precise compensation 
for the rolling load variation due to the roll eccentricity 
is achieved. 
Another object of the present invention is to provide 

an apparatus for practicing the above method. 
In order to achieve the above objects, according to 

the present invention, a rolling load variation compo 
nent due to the eccentricity of the upper and lower 
backup rolls is obtained by removing a rolling load 
variation component due ‘to a thickness variation of a 
sheet material to be rolled from a rolling load variation 
signal obtained during a rolling operation as a ?rst roll 
eccentricity compensation signal and a rolling load 
variation value due to roll eccentricities of the respec 
tive backup rolls is obtained from a rolling load varia 
tion detected under condition that an upper and lower 
work rolls are made in contact with each other under 
load and rotated. The rolling load variation value is 
memorized as a second roll eccentricity compensation 
signal. A data which is a sum of a signal obtained by 
multiplying the ?rst roll eccentricity compensation 
signal with a coef?cient larger than 0 and smaller than 
1 and a signal obtained by multiplying the second roll 
eccentricity compensation signal with a coef?cient 
larger than 0 and smaller than 1 is utilized as a roll 
eccentricity compensation signal for a rolling mill. 
The above and other objects and features of the pres 

ent invention will become apparent from the following 
description with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 illustrates schematically one example of a 
conventional roll'eccentricity control apparatus for a 
rolling mill; 
FIG. 2 shows a signal waveform of an output of a 

load cell of the apparatus in FIG. 1, a waveform of the 
rolling load variation due to thickness variation of a 
sheet material to be rolled, which is included in the 
signal waveform, and a waveform of the rolling load 
variation due to the roll eccentricity, which is included 
in the signal waveform; 

FIG. 3 illustrates another example of the conven 
tional roll eccentricity control device; 
FIG. 4 is a graph showing the control precision ob 

tainable when the present method and apparatus are 
used; 

FIG. 5 is a block diagram showing one embodiment 
of the present roll eccentricity control apparatus; 
FIGS. 6(A) and 6(B) are graphs showing the rolling 

load variations due to the eccentricities of the upper and 
lower backup rolls; 
FIG. 6(C) is a graph showing a composite waveform 

including the waveforms in FIGS. 6(A) and 6(B); and 
FIG. 7 shows a timing of pulses generated by two 

pulse generators. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS: 

In the present invention, a sum of a signal obtained by 
multiplying the ?rst roll eccentricity compensation 
signal V(0 T) used in the previously mentioned ?rst 
control method with a coef?cient larger than 0 and 
smaller than 1 and a signal obtained by multiplying the 
second roll eccentricity compensation signal u(0T, 05) 
used in the previously mentioned second control 
method with a coef?cient larger than 0 and smaller than 
1 is used as a roll eccentricity compensation signal for 
the rolling mill. 
For example, in the following embodiments, a 

weighted mean of the signals V(9T) and u(0T, 9B), i.e., 
a-u(6T, 0B) +(l —a)-V(0T), is used as the roll eccentric 
ity compensation signal for the rolling mill, where 01 
and 0B are rotation angles of the respective backup rolls 
and a is a value de?ned as 0<a< 1. 
When the rolling mill is controlled by using the above 

roll eccentricity compensation signal, the control pre 
ciseness is improved in comparison with that obtainable 
by using only the signal V(0 T) (i.e., a=0) or that obtain 
able by using only the signal u(0T, 0B) (i.e., (i=1). This 
is because the method and apparatus according to the 
present invention have the merits of both the ?rst and 
second control method. ' 

FIG. 5 shows one example of the apparatus for per 
forming the method of controlling roll eccentricity 
according to the present invention. In the same ?gure, 
reference numerals 22 and 23 are work rolls and a sheet 
material 25 is rolled by and between these rolls and 
reference numerals 21 and 24 are an upper and lower 
backup rolls, respectively, for pressurizing the work 
rolls 22 and 23. A reference numeral 26 is a rolling force 
cylinder which supports the lower backup roll 24. The 
cylinder 26 functions to control the thickness of the 
sheet material 25 by changing a gap between the work. 
rolls 22 and 23. 
A reference numeral 27 is a deviation meter for de 

tecting a deviation of the rolling force cylinder 26 and a 
reference numeral 29 is a load cell for detecting the 
variation of the rolling load. Outputs of the deviation 
meter 27 and the load cell 29 are supplied to an oil 
pressure type rolling force control device .30 whose 
output is supplied to a servo valve 28. With this arrange 
ment, a control system of the so-called gauge meter 
type is constructed. 1 

Reference numerals 45 and 46 are pulse generators 
directly connected to the backup rolls 21 and 24, re 
spectively 60 pulses, for example, are provided at each 
of lead wires 47 and 49 from the generators 45 and 46 
for one revolution of the rolls 21 and 24 and 1 pulse, for 
example, is provided at each of lead wires 48 and 50 for 
each revolution of them. A reference numeral 32 shows 
a multiplexer which receives the output signals of the 
load cell 29 and the thickness detecter 31 and provides 
an output which is supplied to a digital computer 35 
through a sample holder 33 and an‘A/D converter 34. 
The sample holder 33 samples the output of the multi 
plexer in synchronism with the pulse signal of the pulse 
generator 45 on the lead wire 47. 

Reference numerals 39 and 42 are counters which 
count the pulse signals on the lead wires 47 and 49. from 
the pulse generators 45 and 46, respectively to detect 
the rotation angles of the backup rolls 21 and 24. The 
counters 39 and 42 are reset by a signal provided by the 
computer 35. A reference numeral 40 is a counter which 
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counts the pulse signal provided by the pulse generator 
45 on the lead Wire 48 and which is set and reset a signal 
having a constant time interval, the latter signal being 
produced by an oscillator 41. The content of the 
counter 40 corresponds to a rotation frequency of the 
upper backup roll 21 and is used as a data for compen 
sating for a delay in the control system. Reference nu 
merals 43 and 44 designate counters which count pulses 
provided on the lead wires 49 and 47, respectively. The 
counters 43 and 44 are capable of counting continuously 
the pulses during several to several tens revolutions of 
the backup rolls 21 and 24, respectively. The purpose of 
the provision of the counters 43 and 44 is to calculate a 
difference in diameter between the backup rolls 21 and 
24. These counters are set and reset upon the output 
signal of the computer 35. 
A reference numeral 37 designates a console for pro 

viding instructions to various elements of the‘control 
apparatus through push button switches etc. thereof. 
For example, upon a depression of one of the push 
button switches, a contact of a relay 38 is controlled. 
The relay 38 is disposed between the D/A converter 36 
for converting the roll eccentricity compensation signal 
supplied from the computer 35 into an analog signal and 
the oil pressure rolling force control device 30. There 
fore, only when the contact of the relay 38 is closed 
upon the instruction from the console 37, the roll eccen 
tricity compensation signal is supplied to the rolling 
force control device 30. 
As mentioned previously, the roll eccentricity con 

trol method according to the present invention compen 
sate for the rolling load variation due to the roll eccen 
tricity by utilizing both of the previously mentioned 
?rst and second control methods. Therefore, prior to a 
description of the operation of the present invention, 
the principle of the roll eccentricity control according 
to the second control method will be described in detail. 

Referring to the rolling load variation values due to 
the roll eccentricity of the upper backup roll 21 and due 
to the roll eccentricity of the lower backup roll 24 as f1 
and g], respectively, the load cell 29 will detect a rolling 
load variation value f,-+ gj under the condition that there 
is no sheet material 25 supplied, i.e., the work rolls are 
in kissed condition, where suf?xes i, j designate the 
counts of the counters 39 and 42, i.e., the rotation angles 
of the backup rolls 21 and 24, respectively. 
For clari?cation. of description the following two 

assumptions a and b are employed. It should be noted, 
however, these assumptions do not constitute the condi 
tions on which the second control method is estab 
lished. 

a; The diameter of the upper backup roll 21 is larger 
than that of the lower backup roll 24. 

b; The rolling load variation values f,~, gj due to the 
eccentricities of the backup rolls 21 and 24 change sinu 
soidably, respectively. 
For example, when the ratio of the diameters of the 

backup rolls 21 and 24 is 5:4, the rolling load variation 
values f,- and g1- will change as shown in FIGS. 6(A) and 
v6(B), respectively, for example. That is, these values f,-, 
gj will coincide with those when the backup roll 21 
completes four revolutions and the backup roll 24. com 
pletes ?ve revolutions, respectively. In other words, the 
phase difference between the waveforms in FIGS. 6(A) 
and 6(B) (the phase difference will be referred to “be— 
tween-rolls phase difference", hereinafter) becomes 
360° at a time when the upper backup roll 21 completes 
four revolutions. Therefore, the value f,<+ gj detected by 
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6 
the load cell 29 varies as shown in FIG. 6(C) and this is 
repeated for each four revolutions of the roll 21. 
The rolling load variation values f1 and gj which 

change as shown in FIGS. 6(A) and 6(B) and which are 
unknown can be determined from the output of the load 
cell 29 which is shown in FIG. 6(C) in such a way as 
described below. That is, with using the above men 
tioned between-rolls phase difference, the following 
two data are obtained from the output of the load cell 
29, 

/,1+gk'=b,(1.1<=1,2,3,...,N). ,. (2) 

where N is the number of pulses generated by the pulse 
generators 45 and 46 during one revolution of the 
backup rolls _21 and 24, the interval between the pulses 
being shown in FIGS. 6(A) and 6(B), the values with 
suf?x 0 are the data obtained in a range of the between 
roll phase difference of O°—l80° and those with suf?x 1 
are the data obtained in a range of the between-roll 
phase difference of l80°-360°. 

Considering now the phase difference between the 
values f1” and filon the waveform (A), it is 360°><2. In 
the similar manner, the phase differences between f2“ 
and f2’, f3” and f3’, . . . and fNO and fNJ are 360°><2, 
respectively. This means f10=f1/, f2”=f2/, f3°=f3/, . . . , 

fN0=f1v1 and, therefore, the values f,” and f/ represented 
in the equations (1) and (2) are equal to each other. That 
1s, 

Therefore, the following equation is obtained from 
the equations ( 1), (2) and (3). 

8/0=8kl=ai—bi . . (4) 

The phase difference between gf’ and g1,’ is 
360°><2+l80°=900° as will be clear from the wave 
form in FIG. 6(B) and, therefore: the left term of the 
equation (4) can be rewritten as follow: 

gjo—gA-’=2g/’ . . (5) 

Consequently, the following equation is obtained from 
the equations (4) and (5). 

g/’=%(l1i—bi)' - - (6) 

As to the suffix j of the value gf’, it is necessary to 
know the followings: That is, the output signal f,‘+ gj of 
the load cell 29 is sampled by the sampler 33 and then 
written in the digital computer 35 together with the 
contents i and j of the counters 39 and 42. That is, the 
computer 35 is supplied with three: kinds of data, f,'=gj, 
i and j for each sampling. Since, however, the diameters 
of the backup rolls_21 and 24 are different, there is a case 
Where the pulse generator 46 for the lower backup roll 
24 produces two pulses during one sampling period of 
the sampling pulse from the pulse generator 45. That is, 
there is a case wherej varies from j=n—l to j=n+l 
when i varies from i=m to i:m+1, as shown in FIG. 
7. ' 
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-continued 
m+l n+1 

In such case as above, it is impossible to obtain a value 
88” corresponding to j=n from data obtained by sam 
pling it with i. In order to obtain the Value $8”, the fol 
lowing considerations are to be made. According to the 
equation (6), values g,,_| and g,,+1 shown in the same 
?gure can be represented as follow. 

Since the value g” can be assumed as on a linear line 
connecting the values g,,_1 and gn+1, it is possible to 
consider that g” is a mean value of the values g,,_| and 
g,,+1. Therefore, the value sgn can be represented as 
follow. 

Sg” = Men-1 + gn+1> (7) 

= imm + al7l+l _ 17m“ bm+l) 

If the value gf’is obtained according to the equation (6), 
it is possible to obtain f,” by the equation (1). Since, 
however, ff’zf; and g1": gj, the rolling load variation 
values f,- and gj due to the eccentricities of the backup 
rolls 21 and 24 can be obtained by the following equa 
tions, respectively. 

With the above matters in mind, the operation of the 
present invention will now be described. 

First of all, the work rolls 22 and 23 are made in 
contact with each other and rotated under a load. At 
the same time, the contact of the relay 38 is opened by 
operating the console 37. Upon this operation, the load 
cell 29 provides the rolling load variation signal (FIG. 
6(C)) which is sampled in the sampler 33 with the out 
put pulse of the pulse generator 45 and the sampled 
signal is sequentially supplied through the A/D con 
verter 34 to the computer 35 and memorized therein. 
The computer 35 calculates the memory content ac 
cording to the principle of the second control method to 
obtain the respective rolling load variation values 
u7(0T) and u1;(01;) due to the backup rolls 21 and 24 and 
to provide correspondencies of them to the rotation 
angles of the rolls 21 and 24 which are memorized in the 
form of a table. 
Then, the sheet material 25 is inserted into between 

the work rolls 22 and 23 and the rolling operation is 
started. At the same time, the contact of the relay 38 is 
closed by supplying an instruction from the console 37. 
Upon the closure of the contact, the computer 35 pro 
vides a roll eccentricity compensation signal a-{u7(0r_ 
)+uB(6B)}1during the ?rst rotation period of the upper 
backup roll 21. The signal is supplied through the D/A 
converter 36 and the contact of the relay 38 to the 
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rolling force control device 30. As a result, the control 
device 30 controls the rolling force cylinder 26 through 
the servo valve 28 to compensate for the rolling load 
variation due to the eccentricity of the backup rolls 21 
and 24. 
The coef?cient a is set as being O<a<l as men 

tioned before. Therefore, there may be a certain control 
error occurred when the rolling mill is controlled ac 
cording to the above roll eccentricity compensation 
signal. According to the present invention, the rolling 
load variation due to the control error is detected ac 
cording to the principle of the ?rst control method and 
the detected variation is used in the subsequent roll 
rotation period as a portion of the roll eccentricity com 
pensation signal therefore. 
That is, the rolling load variation due to the control 

error in the ?rst roll rotation period is detected by the 
load cell 29 in the same period and the result is memo 
rized in the computer 35 as a function V1(0T) where GT 
is the rotation angle of the upper backup roll 21. Then, 
in the second roll rotation period of the roll 21, 
a-{u7(0T)+uB(0B)}2+(l —oL)-V1(0T) in used as the roll 
eccentricity compensation signal. A control error re 
sulting from the control of the rolling mill based on the 
control signal in the second rotation period of the roll 
21, i.e., the rolling load variation V2(0T) in the second 
roll rotation period is detected by the load cell 29 and 
memorized similarly. And thus, a-{u7(07-_ 
)+uB(9B)}3+(1—¢1)-{V1(9T)+V2(9T)} is used as the 
roll eccentricity compensation signal in the third roll 
rotation period. 

In the similar manner, the roll eccentricity compensa 
tion signals to be used in the fourth to n-th roll rotation 
periods become as follows, respectively. 

The operations of obtaining the roll eccentricity com 
pensation signals for the respective roll rotation periods 
are performed by the computer 35. 

In the above embodiment, the sum of the signal 
which comprises u(6T, 613) multiplied by a and the 
signal which comprises V(0T) multiplied by (l —a), i.e., 
the weighted mean of u(0 T, 05) and V(0 T), is used as the 
roll eccentricity compensation signal. However, it is 
also possible to practicize the present invention by using 
,8 instead of (1 —a) as the roll eccentricity compensation 
signal, i.e., a-u(07~, 0B)+B-V(0T). In the latter case, a 
and B are selected as being 0<a<l and 0<B<1, re 
spectively, a and B may be set at optimum values re 
spectively on the basis of the output signal of the thick 
ness detector 31. 
As described hereinbefore, the present invention uti 

lizes both of the ?rst and second control methods and, 
therefore, has the merits of the two conventional meth 
ods. Therefore it becomes possible to obtain a more 
precise control of the roll eccentricity control than 
either of the two method, resulting in a higher quality of 
rolled product. 
What isclaimed is: 
1. A method of controlling roll eccentricity of a roll 

ing mill comprising the steps of obtaining, as a ?rst roll 
eccentricity compensation signal, a rolling load varia 
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tion signal due to eccentricity of backup rolls by remov 
ing a rolling load variation component due to a varia 
tion of thickness of a sheet material to be rolled from a 
rolling load variation signal detected during a rolling 
operation, obtaining a rolling load variation signal due 
to eccentricity of the backup rolls when the latter are 
made in contact with each other and rotated under a 
load, memorizing the latter rolling load variation signal 
as a second roll eccentricity compensation signal, ob 
taining a ?nal roll eccentricity compensation signal for 
the rolling mill by multiplying the ?rst roll eccentricity 
compensation signal with a constant larger than 0 and 
smaller than 1, multiplying the second roll eccentricity 
compensation signal with another constant larger than 0 
and smaller than 1 and adding the results of the multipli 
cations, and controlling the rolling mill with the ?nal 
roll eccentricity compensation signal. 

2. The method claimed in claim 1, wherein the ?nal 
roll eccentricity compensation signal is a weighted 
mean of the ?rst and second roll eccentricity compensa 
tion signals. 

3. The method claimed in claim 1 or 2, further com 
prising the steps of detecting the thickness of the rolled 
sheet material and selecting optimum values of the con 
stants to be multiplied with the ?rst and second roll 
eccentricity compensation signals by using the detected 
thickness. 

4. An apparatus for controlling roll eccentricity of a 
rolling mill comprising a load cell for detecting a rolling 
load variation, a ?rst pulse generator for generating 
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pulses with a rotation of an upper backup roll, a second 
pulse generator for generating pulses with a rotation of 
a lower backup roll, a pair of counters for counting the 
pulses generated by said ?rst and second pulse genera 
tors to detect rotation angles of said upper and lower 
backup rolls, respectively, and a computer means for 
computing-out a roll eccentricity compensation signal, 
said computer means including a ?rst means for obtain 
ing a rolling load variation component due to the eccen 
tricity of said upper and lower backup rolls by remov 
ing a rolling load variation component due to thickness 
variation of a sheet material to be rolled from the rolling 
load variation signal from said load cell during rolling’ 
operation, a second means for obtaining rolling load 
variation components due to the roll eccentricities of 
said respective backup rolls from the rolling load varia 
tion signal of said load cell under conditions that an 
upper and lower work rolls are made in contact with 
each other and rotated under a load and a multiplica~ 
tion-summation means for multiplying the rolling load 
variation components obtained by said ?rst and second 
means with constants each larger than D and smaller 
than 1, respectively, and adding results of the multipli 
cations. 

5. The apparatus claimed in claim 4, further compris 
ing means for detecting thickness of a rolled sheet mate 
rial, the detected thickness being utilized to select opti 
mum values of the constants. 


